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Abstract 

An automated data abstraction form (ADAF) has been developed to collect information on 
advanced fabrication processes and their related costs. The information will be collected for all 
components being fabricated as part of the ACT program and included in a COmposites 
INformation System (COINS) database. The aim of the COINS development effort is to provide 
future airframe preliminary design and fabrication teams with a tool through which production cost 
can become a deterministic variable in the design optimization process. The effort was initiated by 
the Structures Technology Program Office (STPO) of the NASA Langley Research Center to 
implement the recommendations of a working group comprised of representatives from the 
commercial airframe companies. The principal working group recommendation was to re-institute 
collection of composite part fabrication data in a format similar to the DoD/NASA Structural 
Composites Fabrication Guide. The fabrication information collection form has been automated 
with current user friendly computer technology. This work in progress paper describes the new 
automated form and features that make the form easy to use by of an aircraft structural design- 
manufacturing team. 

Introduction 

The U.S. transport aircraft industry has over two decades of experience in manufacturing 
composite secondary structures. These applications, including elevators, rudders, spoilers, 
landing gear doors, fairings, etc., use approximately 400,000 pounds of composite materials per 
year. 


Despite the fact that composite materials offer design advantages in terms of weight, 
corrosion resistance and fatigue life, their application in commercial aircraft has been limited 
relative to metals. A modest leap forward will occur when the new Boeing 777 is manufactured 
with carbon fiber horizontal and vertical stabilizers. High cost and the uncertainty in the cost 
prediction for composite structures are the main factors holding back more extensive use of these 
materials in commercial aircraft 

One goal of the NASA Advanced Composites Technology (ACT) program is to have several 
airframe manufacturers design and fabricate composite structures with superior performance 
compared to equivalent aluminum structures and significantly lower in cost than that of earlier 
composite concepts. New and automated manufacturing processes will be used. The fabrication 
labor hours and costs involved will be tracked and reported to NASA. For a number of past DoD 
and NASA composite structures development programs, such information was submitted to the Air 
Force for inclusion in the DoD/NASA Advanced Composites Fabrication Guide using the 
"Fabrication Guide Data Abstraction Form" or "DAF, Reference 1. The NASA/DoD program to 
collect fabrication cost information ended in 1983. A working group of commercial airframe 
industry representatives recommended that NASA collect information on the actual costs of 
fabricating composite components being made as part of the ACT program. This information 
could be used to compare and evaluate various composite fabrication techniques and provide a 
technical database for 21st century aircraft structures. 
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Coupling fabrication cost information with an improved cost estimating model for composites 
(Reference 2) is the first step toward providing future concurrent engineering teams with a tool that 
can be used to include cost as a design variable during the preliminary design stage. Such a tool 
will have exceptional value since industry experience shows that 70% of airplane fabrication costs 
are fixed when the design is frozen. 

The current status of the development of the automated data acquisition form (ADAF) for 
collection of fabrication cost information will be described in this paper. The fabrication cost 
information will become a part of the COmposites INformation System (COINS). 

COINS and Automated Data Abstraction Form Development 

The COINS database will be implemented with a commercially available relational database 
software package. The software selected is Informix-OnLine ® with the WINGZ™ spreadsheet as 
an interface. This software was selected because it is used, supported and accepted in the 
commercial environment. Furthermore, the interface is user friendly and the database takes 
advantage of emerging technology for storing and retrieving images and text files as well as data 
fields. It also has a demonstrated capability to operate with MS-DOS®, Macintosh®, UNIX®, 
and other common operating systems. 

The recommendations of the commercial airframe industry representatives from two 
workshops organized by STPO were reported in Reference 3. A third workshop was held in 
January 1991 and was devoted to a detailed evaluation of the DAF referred to above. As a result of 
this workshop, the form was modified to reflect current composites fabrication technology and the 
recommendations were incorporated in the new automated data acquisition form (ADAF). The 
input fields included in the new form are listed in Table 1. 

The ADAF will be used to provide input data for COINS and has been designed to interface 
with a database update module. Initially, ADAF information will be submitted to NASA on a 
floppy disk where it will be checked by a software module for format and for "sanity" or 
"reasonableness" of the data. The data will then be transferred to the COINS database by AS&M 
personnel. Selected data from the DoD/NASA Advanced Composites Fabrication Guide will also 
be transferred to COINS to provide direct comparison of current data with that from past 
programs. 

At present, the data base will reside on a Silicon Graphics IRIS™ workstation (operating 
under the UNIX operating system). The IRIS is connected to the NASA Larcnet. In the future, 
ACT contractors will be given access to this machine for submitting data by electronic mail. The 
transfer of ADAF data into the COINS database will still be performed by AS&M personnel. 

Users will have read only access to the database to avoid inadvertent changes or contamination of 
the data. The data will be accessible through user friendly database search procedures that can be 
built up with menu driven functions or that respond to direct user input queries such as "retrieve 
material types and labor hours for wing ribs manufactured with autoclaves". The retrieval modules 
will also interface with the WINGZ spreadsheet whose color graphics capabilities provide the user 
with a variety of form, graph and chart layouts. A user manual win be provided by AS&M for the 
ADAF and retrieval software. 

The ADAF and the data retrieval procedures via WINGZ is almost identical in appearance on 
MS-DOS or Macintosh microcomputers. Similarly, they are compatible with UNIX environment 
workstations. This feature should be attractive for interfacing with the CAD/CAM capability 
available in the industry. Users will be computer platform independent and only one user manual 
will be required no matter what computer is used to host the WINGZ spreadsheet package. The 
only requirement is that users will have to purchase WINGZ software for the operating system 
they choose to use. WINGZ is available for the MS-DOS, Macintosh or UNIX operating 
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systems, the WINGZ software has also been ported to some other operating systems. 

The ADAF form is expected to require input from more than one member of a preliminary 
design/fabrication engineering team. The form is arranged so that each input screen/page can be 
completed by an appropriate member of the team. The software is intelligent enough to prompt the 
user for only the required input choices on the basis of previously entered input. A Glossary 
function that explains the fabrication terms and processes will always be available to the user via a 
pull down menu. Figure 1 shows a block diagram of the screen pages in the ADAF. 

Following an opening screen, the user is presented with the general information 
screens/forms shown in Figures 2 and 3. These screen/forms collect information about the part 
and the aircraft in which the structural part or assembly will be used. A typical fabrication data 
input screen is shown in Figure 4. The descriptors in the upper right-hand comer of each screen 
suggest which team member might fill out that page of the form. 

The following control features (see Figure 3a) are available for 
each ADAF screen: 

(1) Pull down menus. 

(2) User activated hidden buttons. 

(3) Paging buttons in the lower right hand comer labeled HOME, NEXT, BACK, 
and ACCEPT. 

The pull down menus provide overall WINGZ software control that allow the user to enter or 
exit the ADAF and access the Help information available. The set-up should be familiar to users of 
window-type software on workstations and micro computers. 

Hidden buttons are used to provide user friendly input assistance. The required input fields 
on the ADAF screens are displayed in blue (underlined in the figures included in this paper) or in 
red (not underlined in the figures). There are hidden buttons located under the blue input text (the 
text itself may be thought of as the button) are activated when the user clicks the computer mouse 
button on any area of this text. For example if the button below Aircraft Type was activated, the 
options displayed in Figure 3b would appear. The user must make selections regarding the aircraft 
classification by positioning the mouse cross-hairs on the selection squares and clicking. This 
selects that text and records it as input for the active field. 

The red input prompt text (denoted by the text that is not underlined on the figure) requires 
direct user input from the keyboard into the dashed prompt box that appears adjacent to this text. 
The user types text into the box and presses the enter/retum key to terminate and record the input. 
The user may also use the arrow keys to move between such input boxes. 

The paging buttons in the lower right hand side have the following functions and allow the 
user to move to different screens of the ADAF: 

NEXT Advances the user to the next screen without saving the input entered on the 
current screen/page. This button allows users to skip input screens that may 
be more appropriately addressed by another team member. 
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ACCEPT Functions like the NEXT button described above except that the input for 
the current screen/page is saved. This button should be used to advance 
screens after completing the appropriate input. 

BACK Functions like the NEXT button; skips or positions the user to the previous 
screen without saving (or altering) the input. 

HOME Returns the user to the first screen/page. 


The ADAF is being designed to serve the needs of the preliminary design/fabrication teams in 
industry. The DoD/NASA DAF only required fabrication data input. Future needs of the airframe 
industry may best be served if design information is collected simultaneously. Screens will be 
proposed for including design related information to the ADAF to expand it beyond the original 
DAF. These design screens will prompt the user for information such as loading type, design 
strain level, etc.. 

Summary Remarks 

The work in progress status of the Advanced Composites Technology program Composites 
Information System (COINS) effort has been described. An automated data acquisition form 
(ADAF), based on the DoD/NASA Advanced Composites Fabrication Guide data abstraction form, 
has been developed. The form is available for use on Macintosh, MS-DOS and UNDC systems. A 
test version of the ADAF has been distributed to ACT contractors and is currently being evaluated. 
Evaluators comments and recommendations will be incorporated into a production version of the 
ADAF that will be made available for ACT program distribution. 
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Figure 1. A Block Diagram of the ADAF. 


1. GENERAL 


General 


Company; STPO Inc 
Division; Structural Design 

Recorder*; Designer A C Aircraft 804-827-8000 

(Last Name, - First Initial) (OrgjDepO (Phone Number) 

Fabrication Date: 08-23-91 

(Month/Day /Year) 

*If information is provided by more than one person, show name of principal point of contact> 



Figure 2. The ADAF General Information Screen. 
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2.A1RCRAFT AEEU£A TION 


Designer 


Application; Commercial 
Aircraft Type: Transport 
Role: utility 
Power Plant: Turbofan 
Structural Level: Primary 
Vehicle Model No.: C11-30D 

Pa it Number or Description: Wl23/45-P(C-ll-30D) Wing rib 
List Dimensions & Weight: 6ft chord, 2ft thick, 20 lb 
Quantity per assembly (of this part): 10 

Next Assembly: wing inboard section 3 
Maximum Service Temperature: 200 deg, f 

Total Accumulated Test Hours to Date: 255 hrs 

Type of Test: Destructive 
Equivalent Life Times: 2 

Total Accrnn. Flight Hrs. to Date: 50 hrs 



(a) The ADAF Aircraft Information Screen. 


2.AIRCRAFT APPUCA TION 



Designer 


|- Aircraft Ty pa 



Hallcoptar 


Trainer 


Soa Plana 

m 


Total Accumulated Test Hours to Date: 255.00 

Type of Test: Destructive 
Equivalent Life Times: 0.01 
Total Accum. Flight Hrs. to Date: 50.00 


Iypa Application 
(J) Commercial 
Q Military 




(b) The ADAF Aircraft Information Screen with the Dialog Box Display. 
Figure 3. FIxample screens for ” Aircraft Application". 
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7. FABRIC A TION TECHNIQUES 


Fabricator 


Ply Deposition: 
Deposition Mode: 
Deposition Method: 
Ply Cutting: 
Cutting Mode: 
Compaction: 
Bag Material: 
Seal: 
Bleeder: 
Curing Consolidation: 
Atmosphere: 
Max Cure Temp.: 
Max Cure Pressure: 
Total Cure Time: 
Max. Heating Rate: 
Post Cure Heat Treat: 
Heat Treat Time: 


RTM 

Semiautomatic 
Ply-By-Ply In On Tool 
Water Jet 
Manual 
Pressure 
Elastomeric 
Permanent 
Fiberglass Cloth 
Self -Contained 
Air Vented Bag 
350 (degrees Farenheit) 
psi 

(hours) 

(degrees Farenheit' min.) 
(degrees Farenheit/min.) 
(hours) 




200 

20 

10 

10 

10 



Figure 4. The ADAF Fabrication Information Screen. 
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Table 1. Data fields included in automated data abstraction form. 
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